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This paper estimates the impact of registering for taxes on firm profits in Bolivia, the country with the highest levels of informality in Latin America. A new survey of micro and small firms enables the authors to control for a rich set of measures of owner ability and business motivations that can affect both profits and the decision to formalize. The paper identifies the impact of tax registration on business profitability using the distance of a firm from the tax office where registration occurs, conditional on the distance to the city center, as an instrument for registration. Proximity to the tax office provides firms with more information about registration, but is argued to not directly affect profits. The findings show that tax This paper-a product of the Finance and Private Sector Development Team, Development Research Group-is part of a larger effort in the department to study the causes and consequences of informality. Policy Research Working Papers are also posted on the Web at http://econ.worldbank.org. The author may be contacted at dmckenzie@worldbank.org. registration leads to significantly higher profits for the firms that the instrument affects. However, there is also evidence of heterogeneous effects of tax formality on profits. Tax registration is found to increase profits for the mid-size firms in the sample, but to lower profits for both the smaller and larger firms, in contrast to the standard view that formality increases profits. The analysis shows that owners of large firms who have managed to stay informal have higher entrepreneurial ability than formal firm owners, in contrast to the standard view (correct among smaller firms) that informal firm owners have low ability.
Introduction
Informality is pervasive amongst firms in developing countries, yet simple comparisons of formal and informal firms usually reveal that formal firms are more productive and profitable. A series of high-profile sector studies by the McKinsey Global Institute around the world comparing the operation of formal and informal firms concluded that informality has a very negative impact on productivity, even going so far as to conclude that "in Portugal and Turkey, for instance, informality accounts for nearly 50 percent of the overall productivity gap with the United States" (Farrell 2004) . However, such estimates ignore the fact that formality is a choice of firms -the lower productivity of informal firms may therefore just reflect less productive firms choosing to remain informal rather than be the consequence of informality. This paper seeks to provide more credible evidence of the impact of being formal on business profits, using new survey data on firms in urban Bolivia, the country with the highest levels of informality in Latin America (World Bank, 2007) . We control for a rich set of owner characteristics, which provide a more comprehensive set of measures of owner ability, background, and motivations for entering business than existing studies of formality. We then identify the impact of registering for a tax identification number on firm profits by using the GPS-measured distance of a firm from the tax office where registration for taxes occurs as an instrument for whether or not a firm is registered for taxes. After controlling for the distance of the firm to the city center and other locational characteristics, we argue that this distance affects the information a firm has about registration, but does not independently affect profits. We show our results are robust to several potential threats to this identification assumption.
We find that registering to pay taxes leads to significantly higher profits for the firms that the instrument affects. Nevertheless, we also provide evidence of heterogeneous effects of formality on profitability. In particular, we find that although registering for taxes increases profits for firms in the middle size group in our sample (2 to 5 workers and the middle tercile of capital stock), registering for taxes is associated with lower profits for firms smaller than this, and for firms larger than this. The main benefit of registering for taxes appears to be an increase in the customer base through the ability to issue tax receipts -we find no evidence of increased access to finance. Very small firms are too small to benefit from issuing tax receipts, while owners of large informal firms have high ability and can achieve a large customer base through their own business skills.
This research adds to a nascent literature on the micro-level impacts of informality on firms. Despite increasing research issue concerning the nature of informality, its determinants, and its macro effects (e.g. Loayza (1996) , Schneider and Enste (2000) , Maloney (2004 Maloney ( , 2006 , Perry et al. (2007) ), there are currently few studies which attempt to provide rigorous estimates of the impact of formality on firms themselves. In a recent study, Fajnzylber, Maloney, and Rojas (2006a) use propensity-score matching methods and control function approaches to estimate the impact of paying taxes and belonging to business associations on the performance of Mexican micro enterprises. They find relatively large impacts, with paying taxes estimated to increase business profits by at least 20 percent, and belonging to business associations estimated to increase business profits by at least 10 percent. However, their identification relies on assumptions about the formality status of firms being determined either on the basis of a set of observable variables or through a specific functional form in the estimation equation. If firms select into formality on the basis of unobserved owner ability or firm productivity, these may overestimate the impact of becoming formal.
A second set of recent studies have looked at the short-term impacts of increases in formality induced by business simplification procedures. Monteiro and Assunção (2006) and Fajnzylber, Maloney, and Rojas (2006b) use difference-in-differences and regression discontinuity designs respectively to obtain non-experimental estimates of the impact of the SIMPLES program in Brazil. They find higher revenues for firms that operate with a license, but do not examine whether these revenues are offset by higher expenses (such as taxes), or whether these higher revenues are also accompanied by higher profits. Two recent studies of a business simplification program in Mexico (Kaplan et al, 2006 and Bruhn, 2006) did not find much impact of reforms on registration amongst existing microenterprises. This is consistent with the view that firms weigh the costs and benefits of becoming formal, with small firms seeing few benefits.
Our research builds on these existing studies in several important ways. The instrumental variables approach we use here provides a source of identification driven by differences in information across firms, which together with the rich set of owner characteristics as controls, provides a new, and perhaps more credible, approach to identifying the impact of formality. Secondly, this study is the first we are aware of to empirically examine the heterogeneity of impacts by firm size, with our finding of negative impacts on larger firms in particular a new one. Finally, we also examine some of the channels through which tax registration affects profits, which can aid in designing policies intended to make registration more attractive for firms.
The remainder of the paper is structured as follows. Section 2 describes the new survey data used; Section 3 describes the registration process in Bolivia and the measure of formality we choose to focus on; Section 4 provides a simple model of a firm's formalization decision and uses this to motivate our identification strategy; Section 5 provides the main empirical results; and Section 6 concludes.
Data
The data come from the Bolivian Encuesta de Productividad de Empresas, a survey of micro-and small enterprises designed by the authors and carried out during March 2007.
1
The survey covered the four largest cities in Bolivia -La Paz, El Alto, Santa Cruz and Cochabamba -with additional surveying conducted in several rural areas. We restrict our analysis to urban areas in this paper, and in particular, to firms within a 10 kilometer radius of the city's tax office.
2 The resulting sample consists of 469 firms.
1 The survey was conducted by the Bolivian survey firm Encuestas y Estudios. 2 The total sample including rural areas is 629 firms. We also dropped the few firms surveyed which were not owned by the person interviewed (in order that we can control for owner characteristics), and a few firms in transportation with above 20 workers.
Sampling Design
Six industries were chosen for the survey: grocery stores, restaurants and food sales, manufacturing of clothing from wool and cloth, transportation of passengers and cargo, manufacturing of clothing from camelid wool (from llamas and alpacas), and manufacturing of furniture from wood. The industries were chosen to represent a large portion of the self-employed and small employers, and to encompass a diversity of The sample frame consisted of a geographic information database maintained by the survey firm. This database is based on a census of all economic establishments in these cities carried out in August 2005, and includes enterprises operating within households.
This was supplemented with data for the transportation sector on all firms that have registered their cars. This provided a reasonably comprehensive sampling frame for urban areas. 4 The sample was stratified across cities and firm size, in order to include a mix of micro firms (with less than five workers), and small firms with 5-20 workers. The sample used here is almost equally divided across the four cities. Groceries, Food, and
Transportation each constitute about 20 percent of the sample, Clothing from wool and cloth and manufacturing from wood each constitute 15 percent of the sample, and clothing from camelids the remaining 10 percent. 
Sample characteristics

Measuring Owner Ability and Background
A main concern for our empirical work is that there are characteristics of firm owners which affect both profitability and the decision of whether or not to formally register the business. One such factor could be owner ability, which may determine the size of the gain in profits from becoming formal. Other such factors could be family background and wealth, which might affect the ability of the firm to meet the costs of formalizing, and the utility associated with being formal. Our instrumental variables strategy aims to overcome such concerns, but we also attempt to directly measure and control for these variables much more than is possible with variables such as gender, own education, age, marital status and ethnicity found in standard firm surveys.
We use three different measures of owner ability and motivation. The first is mother's education, consisting of dummy variables for mother having no education (36 percent of firm owners), and for mother having 9 or more years education (16 percent). The second measure is entrepreneurial self-efficacy. Self-efficacy is the first principal component of ten questions intended to measure the self-assessed ability to perform certain tasks.
Owners were asked on a four point scale how confident they are that they could do ten business tasks. Examples include their ability to estimate accurately the costs of a new project; to resolve a difficult dispute with a client or supplier in another city; to hire good employees to expand their business; to sell a product to a new client; and to price their business correctly if they wish to sell it. Such a measure is more closely tied to business skills than years of education, and has a correlation of only 0.11 with years of education. with speaking an indigenous language as a child, and -0.15 with log capital stock, suggesting it is measuring family wealth to some extent.
The registration process in Bolivia in theory and practice
In order to be fully formal, a firm in Bolivia must register with three different Coupled with greater interaction with municipal officials, our focus group surveys revealed that most firms seemed aware of the process necessary to get a municipal license and felt enforcement was stronger at the municipal level. In contrast, no such efforts have been made to simplify the process of obtaining a tax identification number, and, as we will show, many firms do not have good knowledge of this process. As a result, we believe that most firms failing to have a municipal license do not have one as a result of informed choice, whereas some firms without tax identification numbers do not have one as a result of imperfect information. The result is that we will be able to identify the impact of a tax identification number, but not that of a municipal license.
Our survey firm conducted 12 focus group interviews of firms across different sectors and size groups (Encuestas y Estudios, 2007) . Firms in the focus groups were asked what they themselves understood formality to be. For the majority of members of our focus groups, formality means dar facturas or providing formal receipts, for which a NIT is required. Others mentioned being registered at the municipal level and paying municipal fees. The measures of formality this paper focuses on are therefore the one firms themselves see as defining what it means to be formal.
We asked firms in our focus groups and in the main survey what they saw as the main benefit of having a NIT. One-quarter of surveyed firms with a NIT said the main benefit was to increase their customer base, through being able to issue tax receipts. Clients can use these tax receipts for claims or tax refunds. The other main benefits according to firms are avoiding fines (19 percent say this), and to be obeying the law (43 percent say this). The benefit of obeying the law may also reflect less uncertainty about fines or other punishments, or reflect some psychic benefit associated with obeying the rules of society.
Modeling the choice of firms to become formal and our identification strategy
The choice of formality
Profit-maximizing firms will choose whether or not to register for taxes if the expected present discounted value of the net benefits from doing so outweighs the upfront costs.
That is, a firm will choose to get a tax identification number if and only if:
where π F,t denotes the firm's profits if it is formally registered at time t, and π U,t denotes the firm's profits if it is not formally registered at time t. θ law-abiding denotes the utility benefit to firm owners from obeying the law and feeling they are contributing to national welfare through paying taxes. C Money , C Time , and C Information denote the monetary, time, and information costs from registering. The monetary costs also implicitly include the shadow value of capital for liquidity-constrained firms. For simplicity of exposition we assume here that the value of being formal at time t does not depend on formality status in previous periods. If it does, the problem can be written as a dynamic optimization problem with a value function, and the same intuition as exposited here will still apply.
Equation (1) shows the key challenge of identifying the impact of formality on firm profitability. The choice to register for taxes or become formal will itself depend on the impact of formality on business profits (π F,t -π U,t ). As a result, if there are no costs to registering and no non-monetary benefits from doing so, all firms for which it is profitable to be registered will have done so, and only firms for which informality does not pay will remain informal. If there are homogeneous treatment effects, everyone will either be formal or everyone informal. If there are heterogeneous effects, those who are informal will not be appropriate controls for those who are formal.
However, equation (1) also shows that some firms for which it is profitable to become formal will not do so if the initial costs of registering are too high. In the Bolivian case, the monetary costs of registering for a NIT are very low (zero for the registration itself, with only the costs of photocopying and obtaining accompanying documents needed).
However, the time and information costs will depend on how closely located the firm is to the office where they have to register, and on how much general information is available about the registration process. This provides a potential source of identification: comparing two firms with the same potential net change in profits (and same psychic benefits) from obtaining a tax identification number, but with different time and information costs will enable estimation of the increase in profits resulting from formalization.
Identification
Our basic identification strategy is therefore to use the geographic location of the firm relative to that of the tax office as a source of variation on the information and time costs of registering, assuming that after other locational controls are added, that distance to the tax office has no independent impact on profits.
The latitude and longitude of each firm was obtained using GPS receivers. In each city there is a single location of the tax office where firms can register for a NIT. We also obtained the coordinates of these tax offices, and of the city centers. We then calculate the straight-line distance from the firm to the nearest tax office and to the city center.
Since the sample is contained in dense urban neighborhoods, straight-line distances will be good approximations for actual travel distances (Gibson and McKenzie, 2007) . We have restricted the sample to firms within a 10 kilometer radius of the tax office: the mean firm is 3.2 kilometers away. The assumption is that for two firms of equal distance from the city center, the one that is closer to the tax office has better knowledge of the registration process.
Our survey indeed reveals limited knowledge about the process of getting a tax number. 39 percent of firms without a NIT say they don't know what a tax number is. Only 44 percent of unregistered firms say they know where the nearest tax office is, and only 31 percent are able to give its location to within 3 kilometers. Table 2 uses the sample of unregistered firms to examine whether there is a relationship between distance to the tax office and knowledge of where the tax office is. Column 2 shows a large, but not significant effect on whether the firm owner says they know where the office is. Since some firm owners may claim to know where it is, but not actually know, we also asked them to tell us the distance to the office. Columns 3 and 4 show that there is a large and significant effect of distance to the tax office on this measure of ignorance.
Another reason that distance to the tax office could determine whether or not a firm registers is that the chance of receiving a visit from a tax inspector may be greater the closer a firm is to the tax office. Column 7 of Table 2 shows that this is indeed the case when we don't condition on firm and location characteristics. However, in all of our regressions we will include controls for city, industry, the average tax enforcement rate in each city*industry pair, and the average tax enforcement rate in a 1 kilometer radius around the firm. 6 Column 8 shows that after including these controls, there is no effect of distance to the tax office on enforcement.
We thus believe that after the inclusion of firm, owner, and locational controls, distance to the tax office is determining the information a firm has about registration, but is not having an independent effect on its profits. We examine possible threats to this exclusion restriction in the robustness section below.
First-stage: does distance to the tax office predict formality?
Table 3 then examines whether log distance to the tax office predicts whether or not a firm has a tax identification number, after controlling for firm owner, firm, and location characteristics. We show marginal results from estimation of a probit equation where having a NIT is the dependent variable. We present two sets of results. Column 1 does not control for firm size, and shows a strong and significant effect of log distance to the tax office on having a NIT. The marginal effect shows that being 3.2 kilometers away from the tax office (the mean) is associated with a 13 percentage point reduction in the likelihood of having a NIT. Since only 29 percent of firms have a NIT, this is a sizeable effect. Column 2 shows this result also holds after conditioning on firm size, as measured by log of capital stock, and dummy variables for the number of paid workers being in different categories. As one would expect, larger firms are more likely to be formal.
Column 1 also highlights the role of owner ability in the formality decision. Owners with more education, higher entrepreneurial self-efficacy, and who went into self-employment for business growth reasons are more likely to have a NIT. After controlling for owner ability, there is no significant effect of gender on the formality decision. Secondly, column 1 shows that firms are more likely to have a NIT when enforcement is higher:
both the inspection rate within their city*industry pair and within a 1 kilometer radius of the firm are positively and significantly associated with having a NIT.
In columns 3 and 4 of Table 3 , we then examine whether a similar strategy can be used to estimate the impact of a municipal license. Municipal licenses are obtained at the municipal office (Alcaldia). However, while there is a weak negative correlation between log distance to the municipal office and having a municipal license (-0.10), this correlation disappears after controlling for firm, owner, and locational characteristics. This is consistent with the view that firms have reasonable knowledge about how and where to get a municipal license, so that distance does not provide sufficient variation in information access to enable identification in this case.
The impact of registering for taxes on profits
We now turn to estimation of the impact of a NIT on firm profits. We focus on profits as the dependent variable for two reasons. First, from the point of view of a firm deciding on whether or not to register, the impact on profits is a key determinant. Secondly, whilst from a social welfare point of view one would also like to know whether formality improves productivity, estimation of firm productivity is much more complicated than profitability, and relies heavily on assumptions that are unlikely to be credible with the types of firms surveyed here (see the critique in Katayama, Lu, and Tybout, 2006) .
The basic estimation equation of interest is, for firm i:
where NIT i is a dummy variable taking value one if firm i has a tax identification number,
, and L i are owner, firm, and locational characteristics respectively. We instrument the tax identification number using log distance to the tax office. We employ two methods of estimating (2). The first is two-stage least squares, which has the advantage of not imposing distributional assumptions on the error term. The second method is maximum-likelihood estimation (MLE) of a treatment effects model, which takes account of the fact that NIT is a binary variable, and jointly estimates a probit equation for NIT along with equation (2). 7 In both cases we estimate the equation with and without controls for firm size.
Columns 1 and 2 of Table 4 provide the MLE estimates and columns 3 and 4 provide the 2SLS estimates. The estimates show very large, and highly significant, increases in profits from registering for a tax identification number. The dependent variable is log profits, so the MLE estimate in column 2 suggests that firms which obtain a tax identification number have 86 percent higher profits. The 2SLS estimates are larger, but not significantly so. The MLE estimates are significant at the 1 percent level, and the 2SLS estimates at the 5 percent level. Thus according to these estimates, firms earn much larger profits after registering.
Several other variables are also notable in Table 4 . First, after conditioning on size and other characteristics, male and female owners don't have significantly different profitability. Secondly, there is a strong and significant effect of entrepreneurial selfefficacy on profits -more able owners earn higher profits. Third, profits are lower when the tax inspection rate is higher, which is consistent with higher taxes reducing profits.
Fourth, profits are higher for larger firms. Finally, note the point estimate on log capital stock (which excludes land and buildings), suggests a 10 to 12 percent per month return on capital for the mean firm in the sample. This return to capital is comparable to that obtained by McKenzie and Woodruff (2006) for microenterprises in Mexico.
Robustness
In Table 5 we examine the robustness of our results to potential challenges to the identification strategy. Column 1 of Table 5 repeats the MLE estimate from column 2 of Table 4 : an 86 percent increase in profits from having a NIT. The first potential threat to our exclusion restriction is that more able entrepreneurs may choose to locate their businesses in locations which are closer to the tax office. The fact that so few unregistered firms know where the tax office is also leads us to believe it extremely unlikely that firms are choosing their business location to be closer to or further from the tax office. If they are, unobserved owner ability will not be orthogonal to distance.
Assuming that observed and unobserved ability have similar correlations with distance, in column 2, we examine the sensitivity of our results to dropping our measures of ability and owner background. The point estimate drops from 0.86 to 0.81, with the difference not significant. Therefore the inclusion of ability measures does not significantly affect the estimated treatment effect, which provides support for the view that more able entrepreneurs are not choosing locations closer to the tax office. Instead, micro and small entrepreneurs typically operate at, or near, their homes, making the location decision of the firm a function of where the owner happens to live. In our sample, 33 percent of firms are operating out of the dwelling of the owner. 8 The point estimate of the treatment effect is still 0.78 for this sub-sample, although with the smaller sample size, it is not statistically significant.
A second potential threat to the exclusion restriction is that despite controlling for the distance to the city center, distance to the tax office may be correlated with other interactions with the government, which could also affect profitability. To examine the robustness of our results to this possibility, in column 3 we add the distance to the municipal office when municipal licenses are issued as a further control. The mean distance from the municipal office to the tax office is only 1.4 kilometers. We see this variable has no effect on firm profitability, and leads to no significant change in the estimated effect of a NIT. This adds further support to our claim that the distance to the tax office is picking up the specific information and time costs of obtaining a NIT, and not something else to do with other interactions with the government.
Finally, while we have controlled for the general tendency of firms in a particular location to receive visits from a tax inspector, in column 4 of Table 5 we also include whether a firm itself has received a visit from a tax inspector. This is likely to be endogenous to profits, but conditioning on this provides a further check of the robustness of our results to controls for enforcement. Again there is no significant change in the coefficient after adding this control, and if anything, the point estimates show even larger impact of a tax identification number. Thus our results appear robust to several potential threats to our identifying assumption.
Comparison with OLS
Columns 5 through 8 of Table 4 provide OLS estimates of the impact of having a NIT on log profits, for comparison with the treatment effect estimates provided by MLE and 2SLS. We begin by including the same control variables as in columns 1 through 4.
Columns 5 and 6 show that OLS provides much lower estimates of the impact of a NIT.
Without controlling for firm size, having a NIT is associated with 43 percent higher profits. However, after controlling for size, there is no significant effect of a NIT, with the point estimate only being 1.2 percent higher profits.
However, the typical concern in estimating equation (2) by OLS is that there are unobservable firm or owner characteristics which are correlated with the decision to become formal and which also affect profits. Two of the most common such factors would be owner ability and anticipated positive productivity shocks. In both cases, this would lead to a positive bias in the OLS estimate of the impact of having a NIT. That is, after using instrumental variables, we would expect to find lower, not higher, impacts of NIT.
To examine whether the direction of bias in the OLS estimates is working the way we would expect, columns 7 and 8 of Table 4 remove our measures of owner ability, background, and reasons for going into business. If wealthier, more able owners, who expect their businesses to grow are the ones more likely to formalize, then removing these variables should lead to larger coefficients on NIT. This is indeed what we see.
When we don't control for firm size and we fail to control for these owner characteristics, the impact of a NIT is to increase profits by 53 percent, compared to 43 percent when these controls are included. While our proxies for ability are more comprehensive than most studies, there may still be unobserved ability components that influence both profits and formality status. However, based on this analysis, we would expect such terms to operate in the same way, if anything lowering the OLS estimates further with their inclusion. Thus it does not appear that this simple story of ability bias can explain the difference between the OLS and MLE/2SLS estimates.
Treatment effect heterogeneity and the difference from OLS
OLS will also provide a different estimate than the MLE/2SLS estimates if there are heterogeneous treatment effects. That is, if the impact of obtaining a tax identification number differs across firms. If selection into formality status occurs only in terms of the observable variables included in equation (2), and columns 5 and 6 of Table 4 , OLS will estimate the average treatment effect. In contrast, 2SLS and MLE will estimate local average treatment effects (Imbens and Angrist, 1994) . Specifically, they will estimate the impact of registering for taxes on firms for which distance to the tax office influences their formality status. These are firms for which distance makes a difference to whether they know how to register, or which are enough at the margin of registering that a small change in the travel costs of registering will influence their registration decision.
There are good reasons to believe that the reasons for being informal vary with firm size, since many of the costs and benefits of becoming formal will vary with firm size. To explore the possibility of different effects of a NIT, we use propensity-score matching to estimate the impact of having a NIT for different firm size groupings. 9 The same set of variables as were used in the OLS regressions are used for matching purposes. Nearest neighbor matching was used to estimate average treatment effects matching firms to their three nearest neighbors 10 . Table 6 reports the results of propensity score matching. The first two columns report the results of matching, with and without controls for firm size. After controlling for firm size, the average treatment effect of a NIT is a 20.9 percent increase in profits -larger than the OLS coefficient, but smaller than the MLE/2SLS coefficients. Again, with heterogeneous treatment effects the propensity-score matching treatment effect will differ from the average treatment effect estimated by OLS and the local average treatment effect estimated by MLE and 2SLS. We then split firms into three size groupings, based on terciles of capital stock and groupings of 0 to 1, 2 to 5, and 6 and above workers.
Although the smaller sample sizes when we split the sample this way lead to some statistically insignificant results, the point estimates are suggestive of heterogeneity of treatment effects. Having a NIT is estimated to lower profits for very small firms by 61.6
9 One could also estimate the treatment effects regressions for subsamples. However, with our rich set of controls and smaller samples, convergence of the MLE was a problem for these restricted samples. The propensity-score matching estimators enable the large number of covariates to be employed more efficiently, and thus we use this method to investigate heterogeneity of effects. 10 Matching was carried out using the nnmatch command in STATA. See Abadie, Drukker, Herr and Imbens (2004) .
percent, increase profits for slightly larger firms by 40.8 percent, but then lower profits for firms with 6 or more workers in the top tercile of capital stock, by 54.6 percent.
What explains this possible nonlinear relationship between formality and profitability?
The explanation for very small firms is clear. These firms are too small to immediately benefit from formalization. Registering for taxes immediately involves more costs in the form of tax payments, but these firms are too small to benefit from increased customer base or better access to credit. However, if these firms plan on growing over time, the current cost of formalizing may be justified in terms of the anticipated future benefits.
Consistent with this, we find the firm owners who are formal at this small size to be of much higher ability. Firms who are formal in the middle size group (2 to 5 workers and the middle tercile of capital stock) are big enough to enjoy some of the benefits of formalizing, and tax registration increases profits for this group. The mid-sized formal firm owners are still of higher ability than those who remain informal.
A new insight from this work concerns the somewhat larger firms -those with 6 or more workers and in the top tercile of capital stock. The propensity score matching estimate
shows a large and statistically significant negative effect of tax formality on profits for this group of firms. The firm owners who have managed to get to this size and remain informal have higher entrepreneurial self-efficacy than firm owners of this size with registered firms. These firms have likely figured out ways to avoid inspections and access many of the potential benefits of formality, without having to pay taxes. Only 25 percent of these larger informal firms received a visit by tax inspectors in 2006, compared to 77 percent of formal firms of the same size.
Our finding that the owners of larger informal firms have higher entrepreneurial ability than owners of larger formal firms is in contrast to the prediction of Rauch (1991) , that smaller and informal businesses are more likely to be run by less-talented entrepreneurs.
In his model, enforcement only occurs for larger firms, and more talented entrepreneurs are endogenously allocated to bigger firms, where they are compensated for the costs of regulation. However, in practice, the talent of an entrepreneur may also affect his or her ability to evade enforcement. In this case, more talented entrepreneurs may have more incentive to stay informal -consistent with what we see here.
This heterogeneity in the effect of tax registration seems a likely explanation for the differences in the effect of a NIT over the different methods. OLS averages the effect of a NIT over all firm sizes: the smaller and larger firms who have negative effects, and the middle-sized group of firms who have positive effects. As a result, the average over all these groups is close to zero. Propensity-score matching places more weight on the firms in the middle size group, since these firms are more likely to have similar propensity scores. The MLE and 2SLS estimates will estimate the effect for firms at the margin of becoming formal, for whom information and travel costs make a difference. These are unlikely to be the very small or largest firms, but rather a subset of the middle-sized group, for whom the gains to formality are very high indeed.
How does having a NIT change profits?
Our treatment effects regression has found effects of a NIT on profits for some firms. In Table 7 we explore several avenues through which a NIT may change profits. Maximumlikelihood treatment effects regressions using log distance to the tax office as an instrument for a NIT are used, with our standard set of control variables, including firm size.
First and foremost, the main cost of registering for taxes is that we would expect firms with a NIT to be more likely to be paying taxes. The first two columns of Table 7 show this to be the case. Firms with a NIT are much more likely to pay taxes, and pay a larger share of their profits as taxes.
The main benefit of a NIT according to the firms themselves is the ability to attract more customers by issuing tax receipts. Columns 3 and 4 of Table 7 provide evidence for this positive effect. Having a NIT results in higher sales, and a greater likelihood of issuing tax receipts. This increase in customers is not coming through more contracting with the government, multinationals, or large firms: 97 percent of our firms make no sales to any of these entities. Further suggestive evidence of more customers is seen through industryspecific questions asked to firms in grocery sales and transportation. Grocery firms with a tax number are 19 percentage points less likely to have many periods during the day without customers than firms without a tax number, controlling for firm size and firm and owner characteristics. Transport firms with a tax number spend a larger share of each day with customers and less time idle.
Another often-discussed potential benefit of formality is better access to credit (e.g.
Straub (2005)). However, Table 7 shows no significant effect of a NIT on the use of trade credit, the provision of working capital from suppliers or customers, and on the likelihood of having a bank loan. There are two likely reasons for this lack of effect. The first is that only a minority of firms use the financial system. Access to credit for many firms is a significant issue, with 56 percent of firms saying the procedures for accessing credit are a medium or very severe obstacle to their growth, and 67 percent saying the cost of credit is a medium or very severe obstacle to their growth. Secondly, our focus groups and country discussions suggest that when Banks do decide to grant credit, they are not concerned with the tax status of a firm, and if anything, are just concerned with whether or not they have a municipal license.
A final way in which being registered may increase profits is by lowering the costs of corruption. Only 2 percent of firms give this as the major benefit of having a NIT.
Nevertheless, the last column of Table 7 shows a sizeable, although not quite significant, effect of having a NIT on whether a firm believes corruption is a constraint to their business growth. There is therefore some suggestive evidence for this channel operating.
Conclusions
Profit-maximizing firms will choose whether or not to formalize according to whether or not doing so increases their profitability. This provides a challenge for identifying the impact of formality on profits, since firms self-select into formality status. However, similar firms which have different access to information about formalizing may end up with different formality status, even though they have the same net benefits from formalizing. As a result, we can estimate the impact of registering for taxes on firms for whom the choice to formalize is affected by their distance to the tax office. We find large effects of registering for taxes on the profits of these firms, with the effects appearing to come mainly through increases in their customer base.
However, we also find evidence that the effect of formalizing differs across firms. While there is a group of firms which can benefit from formalizing, formality lowers profits for very small firms -who are too small to benefit -and for the larger firms in our sample.
Firm owners with enough ability to grow their firm to a size of six workers or more and achieve a reasonably large capital stock would have lower profits from formalizing -they would pay more taxes, but are already able to reach a large customer base without formalizing.
The irony then is that registering for taxes would seem to benefit most the informal firms who don't know how to formalize. Conceptually, those who are informal by choice will expect lower profits from formalizing otherwise they would be formal, whereas those who are informal due to ignorance of the procedures needed to formalize stand to benefit from learning how to. Consequently, the results of this study highlight the need for better information provision by Governments to induce firms at the margin to formalize. They also suggest the need for policies which target the high ability owners of larger informal firms, through providing more benefits of formality and tighter enforcement. Notes: Robust standard errors in parentheses. *, **, and *** denote significance at the 10%, 5% and 1% levels. Firm owner controls are age, gender, marital status, indigenous language use, education, mother's education, Childhood poverty, reasons for going into business, and entrepreneurial self-efficacy. Firm characteristics are a dummy for firm age of 3 years or less, log distance to city center, and average tax enforcement rates for the city*industry and for a 1km radius around the firm. . Notes: Robust standard errors in parentheses. *, **, and *** denote significance at the 10%, 5% and 1% levels. Probit also contains industry and city dummies.
NIT
Municipal Licence *, **, and *** denote significance at the 10%, 5% and 1% levels. Log distance to the tax office is used as the instrument in columns 1-4. Table 4 . Column (2) drops mother's education, self-efficacy, reasons for going into self-employment, childhood poverty, and father's business background. Apart from dropping these ability and background variables in column (2), all columns include the same controls as column (2) of Table 4 . *, **, and *** denote significance at the 10%, 5% and 1% levels. Estimates are MLE using log distance to the tax office as an instrument for NIT. Notes: Robust standard errors in parentheses. *, **, and *** denote significance at the 10%, 5% and 1% levels. The same control variables as Table 4 are used, and log distance to the tax office is used as an instrument.
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